System. Most critics are in favor of the effort to redefine the aggregates but find fault with the specific measures proposed. The criticisms center on (1) the exclusion of certain means of payment from the proposed Ml measure, (2) the questionable improvement of the relationship of the proposed measures to spending, or of the stability of the demand for money, and (3) disagreements over whether the proposed measures adequately meet the staff's criterion of combining deposits that are close substitutes.
The actual redefinitions that will be forthcoming, if any, are still unknown. Nonetheless, it is useful to examine the issue of money stock control with the measures initially proposed in January 1979. The primary criticism of these measures, from the viewpoint of control, is that timely data from thrifts and other financial institutions have been unavailable. To the extent that the Federal Open Market Committee uses the proposed measurcs instead of existing measures for targeting aggregate growth, the relationship between the instruments of monetary policy and the different aggregate measures is of considerable importance, regardless of timely data availability. Moreover, any definitions of monetary aggregates that ultimately will be chosen are unlikely to deviate significantly from those examined here.
The issue of controllability is especially important in view of the October 6, 1979, announcement of a Federal Reserve System policy change to improve control over the growth of monetary aggregates by placing greater emphasis on the supply of bank reserves in day-to-day operations. This action represents both a fundamental change in the focus of monetary policy and a clearer recognition of the link between Federal Reserve actions that affect bank reserves and the monetary aggregates which it seeks to control. This article examines the proposed definitions of monetary aggregates as an example of the type of control consideration required by this shift in policy. The re-sults indicate that the proposed aggregate measures are less controllable than existing aggregates, although only slightly less so for proposed Mi. 4 EXISTING AND PROPOSED MONETARY AGGREGATES
The major changes in the proposed redefinitions of monetary aggregates are designed to account for demand-deposit type accounts that are not classified as demand deposits, and to aggregate assets by type, irrespective of the institution involved in the creation of such assets. With regard to the first change, proposed Ml would include NOW accounts, demand deposits at thrift institutions, credit union share drafts, and savings accounts at commercial banks that are subject to automatic transfers to demand accounts. This change is especially important after Noveniber 1978, when NOW accounts were extended to New York State and ATS was introduced nationwide. Before then, NOW accounts at commercial banks and thrifts, as well as credit union share draft balances, were relatively small. Also, as recommended by the Bach Committee, deposits held by foreign institutions at domestic banks are excluded from the proposed Ml measure. 5
The attempt to aggregate similar monetary assets regardless of issuing institution is especially important in the proposed measures of M2 and M3. Currently, M2 is equal to Ml plus other deposits at commercial banksincluding NOW accounts, ATS savings accounts, other savings accounts, time deposits, and CDs (May 7, 1979) . Together with the results here, it can be concluded that the link between the monetary base and CNP will be worse under the proposal, as long as intermediate targeting is used. This is significant for the conduct of monetary policy. Andersen and Kamosky have shown that the mean and variance of forecast errors of CNP using the monetary base are not significantly worse than occurs using existing Ml or M2 measures. Adoption of the proposed measures would therefore increase the desirability of targeting on the monetary base instead of intennediate monetary aggregates. See Leonall C. Andenen and Denis S. Karnosky, "Some Considerations in the Use of Monetary Aggregates for the Implementation of Monetary Policy," this Review (September 1977), pp. 2-7. 5 See Advisory Committee on Monetary Statistics, "Improving the Monetary Aggregates," Federal Reserve Board of Governors, June 1976. M1+ is not revised in the proposal except for the exclusion of foreign balances. Currently, M1± is the same as proposed Ml plus other savings accounts at commercial banks. This measure is not discussed here.
(except large CDs at weekly reporting banks). The proposed M2 (PM2) would add to proposed Mi (PM1) savings accounts at both commercial banks and thrifts. Consequently, it would differ from the current measure of M2 primarily in its exclusion of time deposits at commercial banks and its inclusion of demand, NOW, and other savings balances at thrifts, and credit union share drafts.
M3, by existing definitions, differs from M2 in its inclusion of time and savings deposits at thrifts and credit unions. Since all but time deposits at these institutions are in PM2, proposed M3 (PM3) is intended to reflect the distinction between savings and time accounts. Thus, PM3 is PM2 plus all time deposits and CDs at commercial banks and thrifts. PM3 differs from M3 in its inclusion of large CDs at weekly reporting banks and demand deposits at thrifts ($864 million in June 1978). Except for the latter difference, PM3 is essentially the same as the existing aggregate M5. Existing measures M4 and MS will be dropped according to the proposal. Table 1 summarizes these differences.°T he proposal for aggregating over similar types of deposits rather than similar institutions is not without shortcomings. The rationale for the change is based upon an increase in substitutability of deposits among institutions.
7 It is unclear, however, whether the substitutability of these deposits has increased. Barnett has shown, for example, that there is no significant substitutability between small time deposits at commercial banks and savings and loans, before or after 1974. Also, his evidence shows increases in substitutability between deposits within institutions, making the M2 aggregate a more justifiable measure than before on this criterion. 8
The proposed redefinitions also ignore the question of whether other assets should be included in the monetary aggregates, or where they might be likely candidates for inclusion. For example, Wenninger and Sive- A simple model linking equilibrium money stocks to the adjusted monetary base can be used to assess the controllability of monetary aggregates. In equilibrium, a monetary aggregate Mr may be thought of as the product of the adjusted monetary base (MB) and a money multiplier (k). Converting this relationship to logarithms (In) results in the expression: In M°= ln k + In MB. Thus, changes in a monetary aggregate are related to changes in the adjusted monetary base and/or the money multiplier for this aggregate measure. Federal Reserve actions determine the adjusted monetary base, but the money multiplier is influenced by the decisions of households, businesses, and financial institutions. Consequently, the ability to control a monetary aggregate requires that the money multiplier be predictable. Variations in the money multiplier cause control errors in achieving a given amount in a monetary aggregate through actions affecting the adjusted monetary base.
A model to assess the variance of monetary aggregates (or the money multiplier), given the monetary base, may be written as
where t is included to allow for a time trend in the money multiplier. Since changes in the adjusted monetary base may not result in instantaneous adjustment of the equilibrium money stock, an adjustment process can be specified as -,) which states that actual changes in the monetary aggregate are some proportion 2. of the discrepancy between equilibrium and past levels of the monetary i 4 This also implies that the adoption of the proposed int--asures would reinforce the case for targeting on the monetary base instead of Mi or a higher order M. The simulations of the quni the structure of the error process. In either case, terlv growth rates (aimnualized percentage point difcontrol of these aggregates via adjusted monetary ferences in logarithms) perform remarkably well for base targeting is more difficult because it requires all of the measures except PM2, according to the mean finding and forecasting the omnitted variables or ac-error over the whole sample period. PM2 growth is counting for the autocorrelated errors. In all six equa-apparentls' underestimated on average. The root-meantions, the model fits the data quite well judging by squared error (RMSE) compares favorably to the standard errors reported in table 2 for Ml, PM1, and M2. The RMSE is substantially higher than the stand-The growth rate of the existing aggregate measure ard error for PM2 and PM3, as well as for the existing is more controllableas shown In its smnaller M3 measure. Control of these aggregates via the monetary base is poor according to the d\'oamic simulations.
trollable than the higher order M's. For Ml, PM1, The controllability of the growth rate of the existing and M2, the equilibrium adjustment process for a measures is greater than that of the proposed measchange in MB is 90 percent complete within two ures, as judged by the error statistics reported in quarters. \Vhile the M3 equations have smaller stand-table 3. According to the RMSE and mean absolute ard errors than those for M2, the lagged adjustment errors, the controllability' of existing aggregates deprocess is longer (smaller X) for M3 than for M2, the R' and the significance of [3, and 3,17 standard errorthan the proposed measure for each of the three M's, Both Ml and PM1 are more conbut slightly shorter for PM3 than for PM2.' 8
Of course, the more important test of controllability' is whether the equations in table 2 forecast well in dynamic simulations, Table 3 presents the results for within-sample dynamic simulations of the six equaiifl,rmnlas for computing the variance of the restricted parameters (130) may be found in Jan Kementa, Elements of Econometrics. (New York: The Macmillan Company, 1971), p. 444. itSimilar equations wem'e estimated using the net source base instead of the monetamy base as the control variable. The results from the comparisomis above were the same, but the standard error of the eqnations was higher in each case. The most striking result of those estimates is that 3, amid f3~are not significantly different from zero for M2. P\l2, M3, Or PM3. Thus, control of the source base alone has no impact on aggregates other than Ml or P1sli, The dynamic simulations canalso be used to compare the accuracy of control of the levels of the various aggregates on a quarterly basis. The results of these simulations are given in table 4. The equations track the quarterly level of the aggregates quite well over the full period, with an average error of less than $1 billion. The simulations of Ml, PM1, and M2 track the level the best, with mean errors of $30 million or less.
The RMSE and mean absolute error of the quarterly level simulations are $1 billion or less for both Ml and PM1, with Ml control proving slightly superior again. The RMSE and mean absolute error of the dynamic forecasts for M2 and M3 levels are several times larger than those for Ml under either the existing or proposed definitions, but, as above, existing measures are generally superior to the proposed measures of M2 and M3.
While the results for one-quarter growth rates and quarterly levels from the simulations are compelling, policymakers also concern themselves with growth of aggregates over a longer period. Currently, intermediate targets for Ml and M2 are announced for fourquarter periods. Over such a span, the quarterly errors in growth rates tend to average to a smaller level. To investigate the extent of control over a four-quarter period, the dynamic simulations of the table 2 equations can be used to provide four-quarter growth rate estimates for the period from 1/1961-11/1978. The results of comparing the predicted annual growth rates to the actual annual growth rates for each aggregate are summarized in table 5.
For annual periods, Ml and PM1 are substantially more controllable than the corresponding higher order M's. Control of existing aggregates deteriorates moving from Ml to M2 to M3; PM3, however, is more controllable than PM2 as indicated in table 3. The most startling result in table 5 is that control of M3, PK2, and PM3 fails to improve sufficiently when the control horizon moves from a one-quarter to a four-quarter period so that the RMSE is larger than the standard error of the respective equation in table 2. The variances of errors in annual growth control for Ml, M2, and PM1, however, are reduced by more than 30 percent of the RMSE for one-quarter forecasts. Finally', since questions have been raised about the omission of other assets that are close substitutes for demand deposits from Ml, it is useful to examine the controllability of such a broader aggregate. The Wenninger and Sivesind measure (referred to as A) consists of the sum of: current Ml, corporate and state and local government savings deposits, NO\V deposits, ATS savings deposits, credit union share drafts and demand deposits at thrifts, assets of money market mutual funds. repurchase agreements (RPs) at nonbank government securities dealers with nonfinancial corporations, and RPs at 46 large commercial banks. This measure was constructed for the period IV/l968-I/1979. When the model above (equations 1-4) is estimated using this enlarged definition of "moneY' for the period 11/1969-11/1978, the the quarterly growth rate equations as well as the aggregate level simulations.
The mean errors of the simulations of growth rates are quitc small. The liquid asset measure, however, is substantially less controllable than Ml for both growth rates and levels. The compamisons generally indicate that PM1 is also more controllable than A, although not by as large a difference. The money measure, A, is an inferior measure by which to conduct monetary policy. 20
SUMMARY AND CONCLUSION
The Board of Governors is currently considering revising the definitions of the monetary aggregates. One important criterion that should influence the process of redefining these aggregates is the controllability' of these measures through Federal Reserve actions. This criterion is especially crucial if the aggregates are to be used as intermediate targets of monetary policy.
Given the framework developed in this article for assessing Federal Reserve control of the monetary aggregates, the evidence indicates that the measures proposed by the Board's staff in January 1979 are subject to greater control errors than current aggregate measures, except for proposed Ml. 20 Simmce time Wenninger and Sivesind study, the Board of Governors has released more comprehensive measures of repurchase agreements at commercial banks. See Nomlan N. Bowsher, "Repurchase Agreenments," this Review (September 1979), pp. 17-22, for a description of this data. When the Wemin'inger and S ivesiud A measure is adjusted by taking out RPs at 46 large commercial banks and adding in RPs at all cnmnmercial banks, the controllability of the resulting aggregate deteriorates further. A detailed comparison is not reported here because data for the comparison is only available for the period since the fourth quarter of 1974.
